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made by Euclid in his definition of a plane, in “ Axioms 
10 and 12,” and in XI. 1-3, would serve to clear up much 
of the obscurity which it must be confessed has been 
generally allowed in text-books to hang over this part of 
the "Elements.” It maybe incidentally remarked that in 
Henrici’s “Congruent Figures” and Hayward's “Ele¬ 
ments of Solid Geometry ” these matters receive due 
discussion. It will serve as a concise summary of the 
points of contrast between Mr. Dixon’s system and that 
■of Euclid as elaborated by commentators to say that) 
whereas Euclid, starting from the concepts straightness 
and flatness, deduces from certain alrljiinra as to these 
concepts the concept parallelism, Mr. Dixon, starting 
from the concepts straightness and sameness of direction, 
deduces from certain ntrij^tora as to' these concepts the 
concept flatness. 

While open to the objections we have urged, and to 
some others on the treatment of the plane angle (we do 
not, for instance, see any logical cogency in the demon¬ 
stration of Proposition 7), this part of the work seems to 
have been elaborated with skill and care. 

Part (3) contains some acute remarks on the possi¬ 
bility of a “ fourth dimension,” and on a method of 
forming diagrams in material space which shall be 
“ orthogonal projections of the true figures." 

We heartily recommend the book to the attention of 
all those interested in the presentation of the “ Elements” 
to beginners, whether they are authors, teachers, or 
examiners. Authors may find suggestions for many a 
note on fundamental difficulties; teachers may pick up 
a frequent hint for class-work with their more intelligent 
pupils; and examiners might do worse than set an 
occasional critical question on some of the assumptions 
which the author reminds us it is usual to make tacitly. 
We notice with interest the appearance of a proof of 
“Axiom 12,” which the author, after Prof. Newman, 
ascribes to M. Vincent, of Paris. A similar one occurs 
in Dr. Thomson’s edition of the “ Elements,” and is said 
to be due to M. Bertrand, of Geneva, and it is also to be 
found in chapter xv. of De Morgan’s “Study and Diffi¬ 
culties of Mathematics,” with the remark that it “ is 
more than probable that had the same come down to us 
sanctioned by the name of Euclid it would have been 
received without difficulty.” E. M. L. 


OPTICAL PROJECTION . 

Optical Projection. By Lewis Wright. (London: Long¬ 
mans, Green, and Co., 1891.) 

M R. WRIGHT has earned the warm thanks of all 
teachers and students who use the lantern for 
lecture or demonstration purposes by this excellent book. 
It 'contains about 400 pages. Of these, the first half is 
devoted to descriptions of the various parts of a lantern, 
and of apparatus accessory to its use. The principles of 
projection are clearly explained ; then follows an account 
of the different forms of condensers and their relative 
advantages. Mr. Wright’s criticisms of the various 
forms are clear and to the point. He recommends, as 
the one which is generally most useful, two plano¬ 
convex lenses with their plane surfaces turned outwards, 
the lens nearer the radiant being rather the smaller. 
A discussion of the various forms of objectives comes 
NO, I 120 , VOL. 43] 


next, with practical hints for testing both them and the 
condensers. After this we have several chapters devoted 
to possible sources of light. 

The form of jet for the lime-light which the author 
recommends is a mixed jet devised by himself, and de¬ 
scribed on p. 63 ; this, he says, can sometimes be pushed 
as bright as 1000candles ; while forthe arc light a modifica¬ 
tion of the Brockie Pell lamp, described on p, 163, seems 
to have given the most satisfactory results. Full details 
for using these and other forms of light are given, and 
the possible sources of danger to which each may give 
rise are carefully discussed. 

The book is throughout thoroughly practical. The best 
method of preparing the gas, the best form of gas bag, 
and of pressure boards, the various adjustments required 
in setting up the burner so as to give the best result, the 
details of focussing, and many other points, are con¬ 
sidered in turn. The best screen appears to be a smooth 
surface of plaster of Paris, after that a whitewashed wall 
finished with whitening. 

In chapter xii. we have an account of lanterns for 
special purposes, scientific demonstrations, and the like ; 
among others the elaborate lantern used at the Royal 
Institution is described. 

Considerable space is devoted in chapter xiii. to the 
projection-microscope, of which the important develop¬ 
ment in the past ten years is largely due to Mr. Wright. 

This concludes the first half of the book. The second 
part deals with demonstrations in the various branches 
of natural science. Experiments are described in physics 
—including heat, light, sound, electricity and magnetism 
—chemistry, physiology, &c. 

With regard to many of these a general criticism may 
be made. Mr. Wright, in fact, almost suggests it him¬ 
self on p. 215. There may be occasions on which appar¬ 
atus and experiments can be shown only by means of 
projection. The room may be too large and the audi¬ 
ence too numerous to permit of the lecture-table being 
well seen, and the details of. an experiment as it is 
actually performed being followed by all; or, again, a 
lecturer may have to travel about, as in the case of Uni¬ 
versity Extension lecturers, to various centres ; he can 
fairly easily carry with him slides and small apparatus, 

\ whereas it would be impossible to transport all that is 
• required for the performance of the same experiments on 
1 a large scale. In such cases as these Mr. Wright’s 
' practical details will prove invaluable, but for smaller 
1 audiences, or in lecture-rooms attached to permanent 
i laboratories, more will, we think, be learnt from seeing 
j the same experiments performed on a larger scale, rather 
I than with apparatus specially devised to render projection 
possible. 

Another difficulty of a practical kind in the use of 
the lantern, is that the room must be darkened. Stu¬ 
dents cannot easily see to make diagrams or take notes ; 
and the lecturer cannot see them, and discover from their 
faces, as he proceeds, how far he is making himself under¬ 
stood and is interesting the class. However, as was 
pointed out at the last meeting of the British Association, 
in an interesting paper by Profs. Barr and Stroud, on 
the use of the lantern, the room may for many experi¬ 
ments be comparatively bright, provided that the screen 
is well shaded from the light. 
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As might be expected from the nature of the case, the 
section on Optics is the most complete. Mr. Wright’s 
earlier book on “ Light ” is extremely instructive ; the 
suggestions it contains are in many cases amplified and 
improved in the present work, and much that is new Is 
added. There is one point, however, on which Mr. 
Wright does not express h:s meaning with his usual 
clearness. He says, when treating of the spectrum 
(p. 304), that it is in most experiments permissible to 
converge more light upon the slit by the use of a lens 
This statement is hardly sufficiently strong : it is not only 
a permissible course, but also the best course, to form on 
the slit an image of the source of light, using a Jens of such 
a focal length that ail the rays which pass through it, after 
converging to the slit, diverge so as all to pass through 
the lens and prism used to form the spectrum. In some 
cases it may be best to dispense with the condensers and 
lantern, and merely place the source of light close up to 
the slit itself. And again, in section 179, the rays 
emerging from the slit should not be a narrow parallel 
pencil, but a divergent pencil of such an angle as to fill 
the lens completely; while in Fig. 171 the light should 
not be shown as focussed on the prism, but on a screen 
behind the prism, and at about the same distance as the 
screen on which the spectrum is formed. 


DRY DENUDATION. 

Die Denudation in der Wiiste mid Hire geologische Be- 
deutung: Untersuchungen ieber die Bildung der Sedi¬ 
ments in den Agyptische?i Wiisten. Von Johannes 
Walther, a. o. Professor an der Universitat, Jena. 
(Leipzig : S. Hirzel, 1891.) 

HIS book forms the third part (being paged con¬ 
tinuously) of the sixteenth volume of the Trans¬ 
actions of the Koniglichen Sachsischen Gesellschaft 
der Wissenschaften. The questions propounded by the 
authorforinvestigationare the following;—What meteoro¬ 
logical forces are active in the deserts ? What is their 
destructive effect on the rocks? What are the ultimate 
results of this ? Is the present sculpturing of the deserts 
due to the influence of other forces than those which are 
now active? How can fossil deserts be recognized? 
The last is left unanswered ; the others are considered 
in the light of information collected from books of travel, 
and from the author’s own studies during two visits to 
the Egyptian desert. 

In regard to rainfall, he points out that no part of the 
African desert is absolutely rainless, and that, as the 
storms, though rare, are heavy, the mechanical effects of 
water are more marked than they would be in a region 
where precipitation was more uniform. But in a desert, 
where the absence of plants and of soil exposes the rock 
to the effects of atmospheric variations, changes of tem¬ 
perature are yet more potent in causing denudation. 
These changes, owing to the dryness of the air, are great. 
The diurnal range may be full 30° C., the annual as much 
as 70° C. By the constant expansion and contraction due 
to these variations, the rocks are split, and the results are 
more important in producing denudation than are che¬ 
mical changes, The author gives a number of illustrations 
to show how rock-masses in the desert are destroyed 
by the action of heat and cold, wind, and drifting sand. 
NO. 1120, VOL, 43] 


[April 16, 1891 


The surfaces of old walls are corroded ; strata of 
different hardness in the face of a cliff are worn back 
unequally ; masses of rock are isolated, and the blocks 
and pillars are carved into strange forms ; denudation, in 
short, seems to proceed as actively in a desert as in a 
damp climate, and along very much the same lines. 
Isolated hills of tabular form are also very characteristic 
of desert denudation. These may be either on a large 
scale—outliers of an extensive plateau—or on a small 
one, like models, but a few feet high. In each case the 
cause is the same; a harder stratum at the top has pre¬ 
served the softer material below. The author also de¬ 
scribes the valleys of the desert, usually dry, and the 
cirques which, as was pointed out some years since by 
Mr. Jukes Browne ( Ceol. Mag., Decade 2, vol. iv. p. 
477), seem to occur in the deserts of Egypt even as in 
regions where ice may be supposed to have acted. The 
description of the latter is important, since it indicates 
that there is not that necessary connection between gla¬ 
ciers and cirques which some geologists appear to have 
imagined. 

In regard to the excavation of the valleys, an.d perhaps of 
some other physical features on a larger scale, we think 
that the author is disposed to attribute rather too much 
to the sculpturing effect of heat, cold, and wind (with 
which of course drifting sand is included), and to over¬ 
look the probability that many of the bolder physical 
features may be memorials of an age when the region 
was well watered. It is often more than probable that 
deserts have not always been deserts, but that they are 
districts of local desiccation, which sometimes may be 
still in progress. So it is with the Aralo-Caspian area; 
the Great Salt Lake of Utah and the Dead Sea are mere 
remnants of fresh-water lakes on a far grander scale. 
When a large part of the present Jordan valley was one 
sheet of water, when glaciers replaced the cedars o< 
Lebanon, and the peaks of Sinai were white with peren 
nial snow, the Egyptian desert must have been no longer 
arid, and permanent streams must have occupied the 
wadis. Probably since that time the change in the 
physical features, though doubtless not unimportant, 
has been in the main superficial; the effects of the arid 
epoch through which Egypt and some other regions are 
passing may be compared to those of the Glacial epoch 
further north. The work has been that of the file rathet 
than of the chisel. 

That changes of temperature and the action of drifting 
sand have been agents of denudation of considerable im¬ 
portance was, of course, well known, and is stated in 
most text-books of geology, but Prof. Walther has done 
good service in emphasizing the fact, and in collecting 
together a number of interesting observations and illustra¬ 
tions "which will be useful for reference, especially to 
teachers. T. G. B. 


OUR BOOK SHELF. 

The American Race. By Daniel G. Brinton, {New 
York: N. D. C. Hodges, 1891,) 

By “the American race,” Dr. Brinton means the abori¬ 
ginal race of America, and in the present work he makes 
what he believes to be the first attempt to classify it 
systematically on the basis of language. Whether lan- 
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